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Background: This study was undertaken to compare the sonographic findings
of medullary carcinoma with those of fibroadenoma and to determine the sonographic
features that are helpful in differentiating medullary carcinoma from fibroadenoma.
Methods: We retrospectively compared 16 typical medullary carcinomas and 45
consecutive fibroadenomas, recording size, length to anteroposterior diameter (L/AP)
ratio, shape, margin, wall thickness, internal echo pattern, posterior sound trans-
mission and enlargement of axillary lymph nodes.
Results: Medullary carcinomas were larger (p = 0.0019) and taller (p = 0.0048)
than fibroadenomas. Round (4/16, 25%) or lobular (5/16, 31%) shapes for medullary
carcinoma were more common than in fibroadenomas (0/45, 12/45) (p = 0.0012).
A focally thick wall (10/16, 63%) was more common in medullary carcinoma than
in fibroadenoma (1/45, 2%) (p = 0.00001). Anechoic cystic space was more common
in medullary carcinoma (6/16, 38%) than in fibroadenoma (1/45, 2%) (p = 0.0026).
Enlarged axillary lymph nodes were more common in patients with medullary
carcinoma (7/16, 44%) than in patients with fibroadenoma (2/45, 4%).
Conclusion: On sonography, larger masses with a greater L/AP ratio, which are
round or lobular in shape, with a focally thick wall and anechoic cystic space, and
enlarged axillary lymph nodes are more common findings in patients with medullary
carcinoma than in patients with fibroadenoma. These sonographic findings help to
differentiate medullary carcinoma from fibroadenoma.
(J Med Ultrasound 2002;10:191–196)
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INTRODUCTION
Medullary breast carcinoma, as described by Ridolfi
et al, is well circumscribed, has syncytial architec-
ture over more than 75% of its surface, contains
diffuse inflammatory infiltrate, has atypical nuclei
and forms no glandular pattern [1]. It is an uncom-
mon subtype of infiltrating ductal carcinoma and
accounts for up to 7% of all breast carcinomas [2].
In contrast, fibroadenoma is the most common benign
breast tumor, with varying admixtures of ductal
epithelial and fibrous stromal components [3]. The
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majority of fibroadenoma cases are treated by simple
excision, whereas medullary carcinoma usually re-
quires mastectomy or combination chemotherapy,
which sometimes has a poor prognosis. Thus, the
treatment and prognosis of medullary carcinoma and
fibroadenoma are quite different, although they are
sometimes confused clinically or radiologically. It
is not unusual for a patient with medullary carci-
noma to undergo mastectomy after simple excision,
because the tumor had been mistakenly considered
to be a benign tumor as judged from its sonographic
presentation.
This study was undertaken to compare the
sonographic findings of medullary carcinoma with
those of fibroadenoma and to determine which of
the sonographic features are helpful in differentiat-
ing medullary carcinoma from fibroadenoma.
METHODS
We searched the medical record database of our
institution for the period from March 1994 to March
2001 for patients who had pathologically proven
typical medullary carcinomas of the breast. Patients
with atypical medullary carcinomas or nonmedullary
carcinomas were excluded. Among the participating
patients (n = 42), 16 patients who were aged 27 to
61 years (mean age, 45 years) and had undergone
preoperative sonography were included. Thirty-five
consecutive patients with 45 pathologically proven
fibroadenomas who had undergone preoperative
sonography were included for comparison. Seven
patients had two fibroadenomas and one patient had
four fibroadenomas.
Sonography was performed by one of two ex-
perienced breast radiologists. A 10-MHz linear-array
probe with an HDI 3000 (Advanced Technology
Laboratories, Bothell, WA, USA) or Acuson 128
XP/10 (Acuson, Mountain View, CA, USA) ultra-
sound instrument was used. Scanning was done in
the radial and antiradial directions following the
ductal system. The length and anteroposterior diam-
eter (L/AP) of the masses were measured. The
maximum diameter of the mass was defined as
the size of the mass. After breast examination,
both axillae were examined for lymph node
enlargement. Nodes in the front of the pectoralis
major and minor muscles were examined. An
enlarged lymph node was defined as one with a
diameter of more than 2 cm.
All sonographic images were reviewed retrospec-
tively by two radiologists, and decisions were reached
by consensus. The observers were unaware of any
prior clinical or pathologic findings. Recorded char-
acteristics of the masses were: size, L/AP ratio,
shape (round, oval, lobular, irregular, architectural
distortion) and type of margin (circumscribed,
obscured, microlobulated, ill-defined, spiculated), wall
thickness (focally thick, diffusely thick, diffusely
thin), internal echo pattern (homogeneous,
heterogeneous, anechoic cystic space, calcification)
and posterior acoustic transmission (enhancement,
shadowing). The presence and shape (intact fatty
hilum, loss of fatty hilum) of axillary lymph node
enlargement were also evaluated.
The different features of medullary carcinomas
and fibroadenomas were analyzed. Statistical analy-
ses were performed using Student’s t-test for size
differences and Fisher’s exact test for other
sonographic findings. We sought to explain the imaging
findings by analyzing the histopathologic features.
RESULTS
Our results are summarized in the Table. The
medullary carcinomas were larger than the
fibroadenomas (p = 0.0019). The L/AP ratio of
medullary carcinomas was smaller than for
fibroadenomas (p = 0.0048). A round (4/16, 25%)
or lobular (5/16, 31%) shape was more commonly
seen in patients with medullary carcinoma (Fig. 1)
than in patients with fibroadenoma, whereas an oval
shape (29/45, 64%) was more common in patients
with fibroadenoma (Fig. 2).
Differences in the margins between the two patient
groups were not statistically significant (p = 0.08),
although a microlobulated margin was slightly more
common in medullary carcinomas.
Focally thick walls were seen in 10 patients (63%,
10/16) with medullary carcinomas (Fig. 1A), whereas
only one patient with fibroadenoma had a focally thick
wall (p = 0.00001). Review of pathology slides re-
vealed lymphoplasmacytic infiltration in the focally
thick wall (Fig. 1B). Although microlobulated margins
were seen in 18 fibroadenomas (40%, 18/45), the walls
of the microlobulated portions were diffusely thin.
Only one fibroadenoma (2%, 1/45) had an in-
ternal anechoic space, whereas six medullary car-
cinomas (38%, 6/16) had an internal anechoic space
(p = 0.0026) (Fig. 3A). The cystic space in the tumor
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represented cystic necrosis on pathologic analysis
(Fig. 3B).
Seven patients (44%, 7/16) who had medullary
carcinomas also had enlarged axillary lymph nodes
(Fig. 3C) (p = 0.0006). Two of the seven lymph
nodes were round in shape, with loss of the fatty
hilum, one of which had metastatic involvement,
while the other had only reactive hyperplasia (Fig.
3D). The remaining five nodes had reactive
hyperplasia. Two patients with fibroadenomas had
enlarged axillary lymph nodes, but with normal
reniform shape and intact fatty hilum, so biopsy was
not performed.
DISCUSSION
Typical sonographic features of malignancy include
irregular shape, irregular margin, marked
hypoechogenicity, a surrounding echogenic rim or
halo and posterior acoustic shadowing [4, 5].
Medullary carcinomas usually demonstrate well-
defined masses that have an inhomogeneous,
hypoechoic texture with posterior enhancement [6].
The typical sonographic features of benign tumors
include round or oval shape with a smooth border
or a pseudocapsule and homogeneous internal ech-
oes with posterior enhancement [4, 5]. There is
Table. Ultrasound (US) findings in medullary carcinoma and fibroadenoma
US findings Medullary carcinoma Fibroadenoma p value
(n = 16) (n = 45)
Mean size of mass (cm) ± SD 2.55 ± 1.93 1.75 ± 0.90 0.0019
L/AP ratio 1.49 ± 0.42 1.95 ± 0.59 0.0048
n % n %
Shape
Round 4 25 0 0
Oval 4 25 29 64 0.0012
Lobular 5 31 12 27
Irregular 3 19 4 9
Margin
Circumscribed 5 31 27 60
Obscured 0 0 0 0
Microlobulated 11 69 18 40 0.08
Ill-defined 0 0 0 0
Spiculated 0 0 0 0
Wall thickness
Focally thick 10 63 1 2
Diffusely thick 2 13 0 0 0.00001
Diffusely thin 4 25 44 98
Internal echo pattern
Homogeneous 9 56 37 82
Heterogeneous 1 6 6 13 0.0026
Anechoic space 6 38 1 2
Calcification 0 0 1 2
Acoustic transmission
Enhancement 16 100.0 44 98 1.000
Shadowing 0 0 1 2
Enlarged axillary LN
Present 7 44 2 4 0.0006
Absent 9 56 43 96
SD = standard deviation; L/AP = length to anteroposterior diameter; LN = lymph node.
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seen in patients with fibroadenomas (Fig. 2A). Recent
studies have used the L/AP ratio to quantify the
degree of tumor elongation, as this may be an
important criterion for the characterization of breast
masses [7]. In our study, the L/AP ratio was smaller
in medullary carcinomas (Fig. 1A) than in
fibroadenomas (Fig. 2A). It may be that malignant
masses grow across normal tissue planes, which are
horizontally oriented in patients who are scanned in
the supine position, whereas fibroadenomas grow
considerable overlap of sonographic features
between medullary carcinomas and benign tumors;
thus, medullary carcinomas are frequently
misdiagnosed as benign tumors according to their
sonographic features. Previous studies have not
focused on this problem, which is confronted daily.
A round (4/16, 25%) or lobular (5/16, 31%)
shape was more commonly seen in patients with
medullary carcinomas (Figs. 1A and 3A), whereas
an oval shape (29/45, 64%) was more commonly
A
B
Fig. 1. A 37-year-old woman with medullary carcinoma.
A) Ultrasonogram shows a round, microlobulated
margined hypoechoic mass with focally thick wall (arrows),
homogeneous internal echogenicity and posterior
enhancement. B) Photomicrograph shows a circumscribed,
margined mass with lymphoplasmacytic infiltration (black
arrows) within the fibrous wall (white arrows) (H and
E, x1).
A
B
Fig. 2. A 36-year-old woman with a typical fibroadenoma.
A) Ultrasonogram shows an oval, circumscribed, margined
mass with a diffusely thin echogenic wall, with internal
homogeneous echogenicity and posterior enhancement.
B) Photomicrograph shows an oval, circumscribed mass
with sclerotic stroma (H and E, x1).
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along the natural tissue planes [4, 7]. Nishimura et
al [8] postulated that the lateral edges of malignant
tumors appear echogenic and, therefore, are often
not measured as part of the mass, which results in
an artificially low L/AP ratio [4].
All of the medullary carcinomas we studied had
circumscribed or microlobulated margins (Figs. 1A
and 3A). No spiculated margin was found among
the medullary carcinomas, probably because the
edge of a medullary carcinoma does not invade the
surrounding breast parenchyma and does not incite
a desmoplastic reaction [9].
Cheung et al reported sonographic and pathologic
findings of typical and atypical medullary carcino-
mas [10]. Lymphoplasmacytic infiltration was found
in two well-circumscribed, typical medullary carci-
nomas with jagged borders. In our study, focally thick
walls were the most characteristic sonographic finding
of medullary carcinomas and could potentially be ex-
plained by lymphoplasmacytic infiltration (Fig. 1B).
Fig. 3. A 40-year-old woman with medullary carcinoma. A) Ultrasonogram shows a lobular, microlobulated-margined
mass with internal, irregularly shaped, centrally located cystic space (arrows). B) Photomicrograph shows a
circumscribed nodular mass with internal hemorrhagic necrosis (white arrows) (H and E, x1). C) Ultrasonogram
of axilla shows a reniform, enlarged lymph node with internal echogenic hilum (arrows). D) Axillary dissection
revealed 16 enlarged lymph nodes, the largest one measuring 1.2 cm in diameter. Photomicrograph shows reactive
hyperplastic lymph nodes with intact fatty hilum (black arrows) and internal follicular hyperplasia (white arrows).
Partly sliced lymph node is also seen at the lower left portion (H and E, x1).
A
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B
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An internal echo pattern is often considered to
be a sonographic feature that is not specific. A
homogeneous echo pattern is found in 71% to 89%
of fibroadenomas and in 12% to 59% of malignant
breast tumors [5]. Our results were similar, with
homogeneous echo patterns demonstrated in 82% of
fibroadenomas and 56% of medullary carcinomas
(Table). Cystic areas are seen in 67% to 75% of
medullary carcinomas [6, 10]. In our study, six
(38%) of 16 patients with medullary carcinoma
showed cystic spaces in the tumors (Fig. 3A). The
cystic spaces in the medullary carcinomas were
centrally located, irregularly shaped, with cystic
necrosis (Fig. 3B). This has not been previously
reported by other authors. Calcification was not
found in the medullary carcinomas we studied, which
may be related to the absence of intraductal com-
ponents [6, 9, 11]. Dystrophic calcification was seen
in one patient with a fibroadenoma.
Axillary lymph nodes in patients with medullary
carcinomas tend to enlarge even in the absence of
nodal metastases, and this phenomenon may com-
plicate clinical staging. Microscopic examinations
show lymphoplasmacytic infiltration and follicular
hyperplasia [2]. In our study, this finding was also
observed. Axillary lymph node enlargement without
metastases was seen in six patients (38%, 6/16) with
medullary carcinomas (Figs. 3C and D). Rapin et
al reported that axillary lymph node metastases oc-
curred in 46% of medullary carcinomas [11], and
Fisher et al [12] reported that metastases in axillary
lymph nodes tend to be confined within the node
by the capsule. This characteristic tendency of
confinement within axillary lymph nodes, in part,
may explain the more favorable prognosis associated
with medullary carcinoma [13].
In conclusion, a circumscribed mass visible on
sonography should be examined for a taller-than-wide
shape, a focally thick wall, an internal irregular cystic
space and axillary lymph node enlargement. If one of
these features is present, a medullary carcinoma should
be considered in the differential diagnosis.
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